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: *.. - 1. BACKGROUND “ 4 


Energy is the building block of modern civilization. The United. States 


‘has always had an abundant supply of energy, almost to the point of being spoiled. 
| Figure 1 (p. 3) shows the energy consumption and living standards of. selected 


countries with the USA ranking first. In early 1974 t&is country suffered its 


_ first real energy crisis which was triggered by the sharp reduction in imported: 


oil from the Middle East. During this t{m@ there was a shortage of fuel to 


heat, qur homes and schools; we had to watt git long lines to buy gasoline on odd 
or evenggumbered days; and we switched to daylight-saving time to use the energy 


of the sun more advantageously. © However, Figure 2 (p. 4) shows that the total 
demand for coal, gas, oil, and hydro-nuclear energy has been exceeding our 
domestic supply since 1970 and that this situation is’ expected to become much 
worse by 1990. We have heard: that the government should have ‘used more controls 
to avoid this crisis, that industry shoyld have had more social conscience ra- 
ther than a pure profit motive, and that éfvironmentalists should have| been more 
realistic in their protect gin of our wildlffe and their fight against] air 
pollution. These argument #@vary depending on the person to whom you are 
listening. We must ‘have |the facts so- that we can evaluate the situation for 
ourselves and Plan For the future. . 


: First let us consider why’the tofal demand ter coal, gas, oil, hydro- 
electric, and nuclear energy has been exceeding our total domestic supply. The 
overall increase in population’ accounts for only one-seventh of the total in- 
ctease in demand for energy. Other reasons for the increase in demand include 
increases in air and automobile travel, an increase in the use of electricity, 
and the diversion of oil supplies to. the produgtion of plastics. Mést plastic 
products actually come from petroleum products. What objects are now made of 
plastic that were not made of plastic five yearns ago? (Clothes, automotive parts, 
furniture, etc:) What appliances in your home use the most electricity, and what 
electrical appliances have you added to your household in the past jfive al 

‘Next let's consider how energy is used today and what’ can be done to | 
improve our energy resources. Figures 3 and 4 (pp. 5 and 7) show the total} 
energy flow in the United States in.1970. Figures 3a and 3b are actually | 
simplified pie diagrams of the first two parts of Figure 4. The major tie 
of energy: today are oil, gas, and coal with a minor input by nuclear, hydro 
electric, and geothermal processes. Note the Small percentage (10%) of imported 
oil in.1970 in Figure 3a (p. 6). Figure 3b shows the end uses of energy. This 
figure shows that 21 percent of all our energy sources is used to generate 
electricity, 22 percent is used to heat residential and commercial buildings, 
and .23 percent {is used for our numerous means of transportation. The largest 
segment (28%) of our energy Sources is used by industry for operating our 


~ factories and producing goods, while the smallest segment (6%) is for ‘plastic 


material and other non-energy uses. 


In addition to showing the total energy flow in the United States in 1970, 
Figures 3 and 4 (pp..5 and 7) also show whether the energy is ultimately 
uséd productively or wasted. Note that 21% of the total energy. flow goes to 
electrical energy production but two- -thirds of this. is immediately lost in 
conversion. The useful electrical energy praduced is then evenly split between 
residential/commercial: use and industrial use. Of the end uses in the energy 
flow pattern, transportation uses an amount almost equal to the residential and 
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FIGURE 1 . 


Source: MgDermott. 1973. The Environmental Impact of 
., Electrical Power Generation; Uphest ian ossil. 
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Source: Joint Committee on Atomic Energy. 1973, Understanding the 
8 . ‘National Energy Dilemma. 
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FIGURE 3a: DISTRIBUTION OF ENERGY SOURCES IN 1970 
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FIGURE 3b: DISTRIBUTION OF END USES OF ENERGY SOURCES 


Source: _Joint Committee on Atomic Energy 1973. 
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Source: Joint Committee on Atomic Energy. 1973. Understanding the National Energy Dilemma. 
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commercial block, but only 25% of the energy is actually used. The remaining 


-75 percent is wasted: in high-grade fuel production and engine inefficiencies. 


Note also that six'percent of the total energy flow went to non-energy use, 


/which includes the production of synthetic materials, plastics, and chemicals. - 


The energy flow pattern for 1970 does not tell the complete story. At this 


- time (1970) environmental controls had restricted the/use of coal in favor of 


"cleaner". fuels--gas- and low-sulfur oil. Social restrictions at this time had , 
also retarded the development of nuclear power. People did not want a nuclear: 

power plant built near their’homés because they were afraid of nuclear radiation 
leaks; possible nuclear accidents, and thermal pollution. Also unforeseen was Pt 
the dncrease in the price of a barrel of imported oil. It is now. economically 
feasible to exploit domestic resources that were previously neglettdd, 


As an immediate relief from the energy shortage we could uge coal, which 
4s abundant in the United States: The effects of mining and burning coal, how- 
ever, are environmentally disastrous because of its Nigh sulfur content and present ‘ 
mining practices. When highesulfur coal is burned, sulfur diotide is released 
which mixes with.air to form‘an acid. This acid has a detrimental effect on 
‘vegetation and human health. Strip-mining, the most commonly used method of 


- obtaining coal, destroys the topsoil, polluges the Tivers and streams; and 


fs ° t 
leaves tremendous holes‘in the earth that gipset the delicate balance of nature. - if 
These problems will have to be overcome. J rie 


Another possible source for inmediate relief would be improvement of \ | | 
techniques to recover known oil resources. ‘Presently, only 30 percent \\ 4 
of the known oil in the ground can be récovered. Seventy pércent of the oi 
must be abandoned since we do not have e technology to remove it. A eure 
of energy that has long been neglected by the United States is shale oil. \ 
Oil shale is a rock rich in oil that can be removed by heating. There are 
large deposits of oil shale in the western United States, but again the 
technology must be developed. Also, new deposits of oil, such as the one aa 
at the Alaskan North Slope, might be found. One area that is being explored — 
is off the Atlantic Coast. ty, : a 


. 
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In the long ternm,, nuclear and vein resources can be developed, Presently ‘ . 
there are enough known uranium gources to last until the year 4000, The sun 
provides the earth with enough energy each day to meet the world's needs for 


Mes ~ayear, if this energy could be captured. Other neglected sources of energy, 


' 


* such as wind, geothermal, and tidal e energy, can be exploited and hydrogen, 
the cleanest form of fuel, can be given moré study. 
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II. CLASSROOM DISCUSSION 


There is only a finite, or fixed, amount of energy available in the 
world, Referring to Figure 1, p. 3, compare the energy consumed by ' 
each individual in a country to the amount of goods and services pro- 
duced: per person in that country. Compare. the energy cpnntined with 
the laa produced for the different countries, 


(The ‘general trend .is for 1 a country which produces a high value of 
goods and services,such as the United States; to have a high rate of 
energy c cehantien per person. Also, a country with a low rate of 
energy consumption, such as Mexico, produces a low value of goods and 
services per person, Some countries utilize energy more efficiently 
than other’ due to their ¢limate and other factors. For’ example, 
Italy produces a higher value of goods and services per person than 
does Japan, but Italy has a lower rate of energy consumption per per- 
son than Japan does.) 


Refer to Figure 2, p. 4. The total’ demand for energy in the United 
States is predicted to incrgase each year,but the domestic supply 

of energy is not predicted to keep up with' the total demand. Why? 
(Total demand has been increasing faster than we have been able to. 
develop our resources, The demand provides the motivation to devel- 
ope the supply, but -it .takes time to build nuclear plants, al 
oil reservoirs, and develop technology to utilize coal resodrces 
without: environmental pollution. We have qn abundance of coal but 
it has a high sulfur content, ‘and strip-mining, which is environ- 
meritally disastrous, has been the quickest, safest, and cheapest 
mathos to retrieve: “tt from the ground.) 


Fivicws 3, 3a, 3b, % 4a, and 4b, pp. 5-9, show the flow of energy 
from its sources to ive end uses and how much of the energy is actu- 
ally used. ; P 


“Points to notice are: ” 


1, A spall amount of nuclear, hydroelectric, and geothermal 
energy is available. ~ - ; 4 


2. Approximately half the total source energy is wasted. 


3. A large amount of energy is lost in converting source 
energy to electrical energy. ‘ 


4. When using a source energy to produce another for of 
energy, such as eléctrical energy or mechanical energy, 
there is ldwefficiency. 


5.. A large fraction of energy used in tranportation is 
_ wasted. , 


A. 


Cc. 
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IZL. CLASSROOM ACTIVITY--TEACHER'S GUIDE ‘ 
modern home. 7 


On page 14 is a list of most electrical itemg used in 

Make a list of all the electrical appliances jand equipment used in your 
home and estimate the annual'kilowatt-hour consumption for your family. 

If you divide this total consumption by the number of people in your 
family, you will have your annual kilowatt-hpur consumption per person. * 


(2800 Hi obatt-hours is an annual average figure per person in a family 
of four.) 


If one KWH costs 5 cents, what is your monthly electric bill? Divide 
your annual family MEE MOSE consumpt io ms 12“months and multiply 
it by, $.05. f 


. (the figure should be approximately $50 a tonth. If the figure is 
lower, remember that not all equipment in fhe home is electric, some 
ay use gas.) 


x ; 
Which ‘appliances use more elacexicley--sh liancés, that heat and cool, 
or Bpph tances that do mechanical work? 


(More electricity is needed to heat and qool. Note the ditterence between 
the washer and dryer. Note the consumptidi of the hot water heater, 
air conditioner, range, and refrigerator} ) 
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’ (Mar. 4.2) 
p- 13 
. * 


III, CLASSROOM ACTIVITY--STUDENT WORKSHEET 


A. Attached is a list of most electrical items used in a modern home. 
- a Make a list of ali the electrical appliances and equipment which 
: are used in your home and estimate the annual kilowatt/hour .(KWH) 
consumption for your family. If you divide this total consumption 
by the number of people in your family, you will have yoyr annual 
' kilowatt hour consumption “per person. 


b 
B. If one KWH costs 5 cents, what is your négthly electric bill? 
— ' 
Divide your annual family kilowatt hour consumption by 12 months 
and multiply by $.05. oe 


Cc. ‘Which appliances use more electricity--appliances that heat and 
cool, or appliances. that do mechanical work? 


' 
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__ELECTRIC APPLIANCES 2 ESTIMATED YEARLY KILOWATT HOUR 
CONSYMPTION/FAMILY--1969 


Air conditioner (Window) * 1389 
Bed covering . 147 
Broiler 100 
Carving knife 

Clock 

Clothes dryer 

. Coffeemaker 

Deep fat fryer 

Dishwasher 

Fan, circulating 

Fan, furnace * 

Fan, window ; 

Food blender | 

Food freezer (15 cu. ft. ) i 
_ Food ‘freezer, (frostless 15 cue ft.) 
Food mixer 

Frying pan 

‘Hair dryer 

Heat lamp 

Heater (radiant). 

Heating pad © 

Hot plate 

Humidifier e 

Tron 

Oil burner or sfoker 

Radio 

Radio-phonograph 

Range ' 
Refrigerator-freezer (14 cu. Zt, ) 
Refrigerator-freezer (frostless, 14 cu. ft.) 
Roaster 

Sewing tiachine 

Shaver 

Television (black & white) 
Television (color) © 

Toaster 

Toothbrush 

Vacuum cleaner 

Waffle iron 

Washing machine, automatic 

Water heater, standard 

Water pump. 


| 
| 


‘Source: U.S. Senate Committee on Intérior and Insular Affairs. . 1972. 
Conservation of Energy. 
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